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(54) REFLECTOR AND ITS PROCESSING METHOD AND REFLECTION 
MEMBER USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To omit a 
protective film which is heretofore needed at the 
time of processing, to eliminate a stage for 
removing the protective film after the 
processing and to reduce a cost by providing a 
transparent high-polymer film side which is a 
reflection surface with a scratching resistant 
easily slippable layer. 

SOLUTION: This reflector is provided with the 
scratching resistant easily slippable layer 10, a 
transparent high-polymer film 20, a silver 
thin-film layer 30, an adhesive layer 40 and a 
base 50, successively from a reflection surface 
side. The scratching resistant easily slippable 
layer 10 has the function to suppress the generation of flaws in blanking and bending, 
has the slipperiness not to impair the workability at bending and the transparency not to 
induce the degradation in the reflectivity. A hard coating agent of a UV curing type is 
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preferably used as the material of the scratching resistant easily slippable layer 10. The 
method of imparting the easy slipperiness to the scratching resistant easily slippable 
layer 10 includes a method of imparting ruggedness to the surface of the scratching 
resistant layer to change the contact with metal molds from a surface contact to a point 
contact, thereby making the surface slippery and a method for adding an easy lubricant 
to the layer and making the surface slippery by the easy lubricant existing on the 
surface. 
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JP2000-249815A 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A reflector, wherein a transparent high polymer film (B), a silver film layer (C), an 
adhesives layer (D), and a base material (E) were formed in order of BCDE and the B side provides 
an abrasion-proof nature easy-sliding layer (A) in the transparent high polymer film (B) side at least 
in a reflector which is a reflector. 

[Claim 2]The reflector according to claim 1, wherein decline in reflectance produced by using an 
abrasion-proof nature easy-sliding layer (A) is 2% or less. 

[Claim 3]The reflector according to any one of claims 1 to 2, wherein an abrasion-proof nature 
easy-sliding layer (A) is more than the pencil hardness H. 

[Claim 4]The reflector according to any one of claims 1 to 3, wherein an abrasion-proof nature 
easy-sliding layer (A) is a steel wool test acceptable product. 

[Claim 5]The reflector according to any one of claims 1 to 4, wherein a coefficient of static friction 
of the abrasion-proof nature easy-sliding layer (A) surface is 1.4 or less. 

[Claim 6]The reflector according to claim 5, wherein an abrasion-proof nature easy-sliding layer 
consists of either or such combination of organopolysiloxane, an acrylic resin, urethane resin, an 
epoxy resin, and polyester resin at least. 

[Claim 7]The reflector according to claim 6 an abrasion-proof nature easy-sliding layer's having 
consisted of two or more resin in which a presentation differs from structure, and having caused 
phase separation. 

[Claim 8]The reflector according to claim 6, wherein an abrasion-proof nature easy-sliding layer 
contains an easy lubricating agent. 

[Claim 9]The reflector according to any one of claims 6 to 8, wherein an abrasion-proof nature 
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easy-sliding layer is resin which uses an ultraviolet curing type acrylic as the main ingredients. 
[Claim 10] A processing method of the reflector according to any one of claims 1 to 9 performing 
punching processing and bending work by making an abrasion-proof nature easy-sliding layer into 
the outermost surface. 

[Claim 1 1]A reflecting member carrying out bending work of the abrasion-proof nature easy-sliding 
layer (A) side inside for the reflector according to claim 1 to 9, and using a light source carrying out 
method installation of a wrap. 

[Claim 12]The reflecting member according to claim 1 1 using for a lamp reflector for liquid crystal 
displays. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a reflector using silver with high reflectance, a 
processing method for the same, and the reflecting member using it. The protective film which was 
detailed conventionally required on the occasion of processing is lost, and it is skipping the removal 
process of the protective film currently performed after processing, and is related with the new 
reflector which can reduce the manufacturing cost of a reflecting member. The reflector of this 
invention is used for the reflector of the reflector and fluorescent lamp which are used for a lamp 
reflector, a printer, FAX, etc. of a back light of a liquid crystal display, the reflector of a stroboscope, 
a compact mirror, etc. It can use for almost all light reflection members besides this. 
[0002] 

[Description of the Prior Art] Silver has high reflectance in a light region and an infrared region, and 
since the conductivity of the electrical and electric equipment and heat is the maximum in metal, it 
attracts attention as a visible light reflection material and a heat ray reflection material, and an 
electric wiring material. Generally, although it does not oxidize in the atmosphere, it reacts to the 
sulfurous acid gas in the atmosphere, and sulfur, and a black silver sulfide is generated. It reacts to 
ozone and black silver oxide (AgO) is generated. 

[0003 ]The method of alloying silver is known as a method of preventing sulfuration of the silver by 
the atmosphere, for example, the silver which contains 3 - 40wt% of Cu in electric contact — the 
silver containing Cd — the silver containing 10wt% of Au is used. The silver in which the silver 
containing 25wt% of Pd and 10wt% of Cu contains 5 - 20wt% of Cu in an ornament is used for 
dentistries. It is related with silver performance in use, and they are the work edited by "actual 
knowledge of the precious metals" Yuzo Yamamoto, and Toyo Keizai Shinpo-Sha. Showa 57 It is 
stated to the pages 72-153 in detail. 
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[0004]As other sulfuration prevention methods, the method of covering silver with a metal layer or a 
metal oxide layer, a metallic sulfide layer, an alloy layer, an under coat resin layer, and a protective 
resin layer is known. For example, after forming silver on glass, the method of preventing silver 
corrosion and improving scratch-proof nature is known by laminating the alloy layer which consists 
of Cu and Sn, and also laminating a resin layer (JP,49-107547,A). This invention persons are also 
indicating the method of preventing the corrosion by the light of a silver film layer, heat, gas, etc., by 
using for both sides of a silver film layer the metal layer which consists of aluminum, titanium, etc. 
(JP,1-279201,A). 

[0005]Centering on the lamp reflector (lamp reflector for LCD backlight) of the back light of a 
liquid crystal display, the reflector of high reflectance using silver as a reflector is used for the mirror 
tunnel of the reflector of a fluorescent lamp, and the mini-laboratory machine, etc. These are what is 
called a light reflector (silver light reflector) that consists of lamination of PET (polyethylene 
terephthalate) / silver film layer / adhesives layer / aluminum board, and what is called a reflective 
sheet (silver reflective sheet) that consists of PET / silver film layer / adhesives layer / aluminum 
thin film layer / a PET / a light shield layer. By covering a silver film layer with PET and the 
adhesives layer which are transparent high polymer films, these prevented sulfuration of the silver 
by air exposure which was a problem from the former, and oxidation, and succeeded in maintaining 
high reflectance. For example, although the above-mentioned silver light reflector and the silver 
reflective sheet were neglected in an 80 ** thermostat for 1000 hours, the black and yellow 
discoloration by sulfuration etc. was not observed, and reflectance did not fall, either. Although it 
was neglected to the homoiothermal constant humidity chamber of 60 ** and 85%RH for 1000 
hours, similarly discoloration and the decline in reflectance were not observed. 
[0006]When this invention persons did the UV irradiation examination of the above-mentioned 
silver light reflector and the silver reflective sheet using the QUV tester of Q-PANEL (U.S.), they 
obtained the result that a reflector became a red purple color. These differed from colors, such as 
black by sulfuration of the silver generally known until now, and oxidation, a yellowish brown color, 
and yellow, clearly also with yellowing according to a PET film's own ultraviolet ray degradation in 
things again. Then, it decided to call the discoloration which takes place under this UV irradiation 
the photodegradation (ultraviolet ray degradation) of the silver by ultraviolet rays. We to these by 
laminating the metal thin film in which the transmissivity of the beam of light at 300 nm contains 
silver in one side of the flexible substrate (PET) which is 10% or less from the wavelength of 380 
nm, The reflector (JP,5- 162227 ,A, US-5276600) which has improved the endurance to ultraviolet 
rays is provided without falling the reflectance in visible light remarkably. 

[0007]When the ultraviolet ray degradation of the reflector which consists of a transparent high 
polymer film/silver was considered further, it found out becoming a red purple color similarly in a 
visible light exposure at a surprising thing. Although this photodegradation advanced very slowly at 



5 



ordinary temperature, under the elevated temperature, it turned out that it goes on quickly. Therefore, 
in the meaning distinguished from mere photodegradation in order still to clarify the feature of this 
photodegradation, degradation of these will be called light-and-heat degradation from now on. We 
are finding out and indicating that light-and-heat degradation can be prevented to these by 
performing the surface treatment by the plasma which contains metal in one side of a transparent 
high polymer film, and forming a silver film layer in this surface treatment side continuously. 
(JP,09-150482,A). 

[0008]As for the liquid crystal display, slimming down, a weight saving, big-screen-izing, and a rise 
in luminosity are advanced. 

In response with the back light for liquid crystal displays (LCD), the rise in luminosity of a lamp and 
the densification of the member are progressing. 

[0009]Although the lamp reflector for LCD backlight forms reflector shape by piercing, processing 
and carrying out the perforating process of the monotonous reflector, and carrying out bending work, 
for example, the protective film about 25 micrometers thick in order to protect a reflector from a 
crack or dirt in this case is used for it. Although these protective films are torn off after reflector 
processing, very many labors are required for this. A protective film lengthens and difficulty, the 
help of collapsibility many, and the labor are spent [ ** ] for ** in recent years because complication 
of a miniaturization and working shape of a reflector progressed. These serve as a big burden of the 
back light maker. 
[0010] 

[Problem(s) to be Solved by the InventionJIn the reflector by which the issue which this invention 
tends to solve is used for the lamp reflector of the back light of a liquid crystal display, etc., It is 
omitting the protective film which was required on the occasion of punching, perforation, and 
bending work, deleting the process of removing a protective film from the reflector after processing, 
and reducing cost therefore, and is providing a reflector required for it. 
[0011] 

[Means for Solving the ProblemJNamely, in order to solve this problem and for this invention 
persons to omit a protective film as a result of repeating research wholeheartedly, 1. It found out that 
three points of not reducing being improved by the abrasion-proof nature of a reflector, that 
convenient slide nature is required for 2. workability, 3, and original reflectance of a reflector were 
important. It found out that a protective film which was required on the occasion of processing was 
omissible by using an abrasion-proof nature easy-sliding layer which was transparent and was 
excellent in abrasion-proof nature and slide nature at the transparent high polymer film side of a 
reflector which consists of a transparent high polymer film / silver film layer / an adhesives layer / a 
base material. This invention comes to be made by this knowledge. 
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[0012]That is, this invention is as follows. 

(I) A reflector, wherein a transparent high polymer film (B), a silver film layer (C), an adhesives 
layer (D), and a base material (E) were formed in order of BCDE and the B side provides an 
abrasion-proof nature easy-sliding layer (A) in the transparent high polymer film (B) side at least in 
a reflector which is a reflector. 

[0013](2) A reflector given in (1), wherein decline in reflectance produced by using an 
abrasion-proof nature easy-sliding layer (A) is 2% or less. 

(3) A reflector given in either [, wherein an abrasion-proof nature easy-sliding layer (A) is more than 
the pencil hardness H ] (1) thru/or (2). 

[0014](4) A reflector given in either [, wherein an abrasion-proof nature easy-sliding layer (A) is a 
steel wool test acceptable product ] (1) thru/or (3). 

(5) A reflector given in either [, wherein a coefficient of static friction of the abrasion-proof nature 
easy-sliding layer (A) surface is 1.4 or less ] (1) thru/or (4). 

[0015](6) A reflector given in (5), wherein an abrasion-proof nature easy-sliding layer consists of 
either or such combination of organopolysiloxane, an acrylic resin, urethane resin, an epoxy resin, 
and polyester resin at least. 

(7) A reflector given in (6) an abrasion-proof nature easy-sliding layer's having consisted of two or 
more resin in which a presentation differs from structure, and having caused phase separation. 
[0016](8) A reflector given in (6), wherein an abrasion-proof nature easy-sliding layer contains an 
easy lubricating agent. 

(9). A reflector given in either [, wherein an abrasion-proof nature easy-sliding layer is resin which 
uses an ultraviolet curing type acrylic as the main ingredients ] (6) thru/or (8). 

[0017](10) A processing method of a reflector given in either [ performing punching processing and 
bending work by making an abrasion-proof nature easy-sliding layer into the outermost surface ] (1) 
thru/or (9). 

(I I) A reflecting member carrying out bending work of the abrasion-proof nature easy-sliding layer 
(A) side inside for a reflector given in (1) thru/or (9), and using a light source carrying out method 
installation of a wrap. 

(12) A reflecting member given in (1 1) using for a lamp reflector for liquid crystal displays. 
[0018] 

[Embodiment of the Invention]First, an accompanying drawing is explained. Drawing 1 is a tectonic 
profile of the easiest reflector of this invention. They are the abrasion-proof nature easy-sliding layer 
10 from the reflector side, the transparent high polymer film 20, the silver film layer 30, the 
adhesives layer 40, and the base material 50. Drawing 2 is a tectonic profile showing an example of 
the reflector of this invention. The polyethylene terephthalate film 60 was used for the transparent 
high polymer film 20 of drawing L and the metal plate 70 was further used for the base material 50. 
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[00 19] As a manufacturing method of the reflector shown in drawing 1. the silver film layer 30 is 
formed in one side of the transparent high polymer film 20, for example, The abrasion-proof nature 
easy-sliding layer 10 is applied to a field opposite to the silver film layer of the transparent high 
polymer film 20, the adhesives layer 40 is applied to this silver film layer side, and the method of 
laminating this adhesives layer 40 and the base material 50 is raised. Although it is common to 
perform a lamination with the adhesives layer 40 and the base material 50 after after an adhesive 
application, it can carry out by separating an application process and a laminating process besides 
this. For example, when thermoplastic polyester system adhesives are used, it can laminate at the 
arbitrary times by carrying out melting of the applied adhesives with a hot calender roll. It is also 
possible to apply beforehand the abrasion-proof nature easy-sliding layer 10 to one side of a 
transparent high polymer film, and to form a silver film layer after that 

r00201 Drawing 3 is a schematic diagram showing an example of the example of use of the reflecting 
member of this invention. Here, the example of use in the back light of a liquid crystal display was 
shown. The reflecting member (lamp reflector) 90 of this invention is used so that the lamp 100 may 
be surrounded. 

[0021]It is an objective thing which returns the light which enters into a reflector to the original 
medium, and the reflector which artificers say here is objective [ which mainly returns not less than 
85% of the light of a visible region to the original medium here ], and objective [ which returns not 
less than 90% of the light of a visible region to the original medium still more preferably ]. If the 
outline of reflection by the reflector of this invention is explained using drawing 1. the light which 
entered from the abrasion-proof nature easy-sliding layer 10 side, The abrasion-proof nature 
easy-sliding layer 10 and the transparent high polymer film 20 are penetrated, and the most reaches 
the silver film layer 30, reflects by the silver film layer 30, penetrates the transparent high polymer 
film 20 and the abrasion-proof nature easy-sliding layer 10, and returns into the original medium 
again. 

[0022]The abrasion-proof nature easy-sliding layer in this invention is a layer with the function to 
suppress generating of the crack in punching and bending work, and it is a layer which has the slide 
nature which does not spoil the workability in punching and bending work, and is a layer which has 
the transparency which does not cause decline in reflectance. 

[0023] A hard court agent is raised as a material with abrasion-proof nature. Hard court agents 
include synthetic resin system hard court agents, such as an air drying acryl lacquer, 2 liquid acrylic 
urethane, fluorine system cold cure, and ultraviolet curing type acrylic, and an organosilane system 
hard court agent. 

[0024]In this invention, it compares with a heat-hardened type also in a synthetic resin hard court 
agent, and an ultraviolet curing type hard court agent with short cure time is used preferably. An 
ultraviolet curing type hard court agent consists of photo-curing type resin, reactive diluent, and a 
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sensitizer (photopolymerization initiator) fundamentally. 

[0025]Urethane acrylate system resin which is polyfunctioned acrylate which has two or more 
acryloyloxy groups or methacryloyloxy groups in one molecule as photo-curing type resin, What is 
called acrylate system resin, such as epoxy acrylate system resin and polyester-acrylates system resin, 
is mentioned. Generally, crosslinking density becomes large and the outstanding abrasion-proof 
nature and surface hardness are obtained, so that there are many acryloyloxy groups in a monad or 
methacryloyloxy groups. 

[0026]As reactive diluent of acrylate system resin, 2-ethylhexyl acrylate, Cyclohexyl acrylate, 
butoxy ethyl acrylate, polyethylene-glycol diacrylate, etc. are begun, and Gia Knoll 2,2-diacrylate, 
polyester diacrylate, etc. which are polyfunctional acrylic monomers are mentioned. Reactive diluent 
acts as a diluent and crosslinking agent of photo-curing type resin. 

[0027]As a sensitizer (photopolymerization initiator), benzoin including benzoin ethyl ether, 
benzophenone, p, p'-screw methylamino phenon, etc. are mentioned. 

[0028]An oregano silane system hard court agent is a coating agent which uses alkoxysilane and a 
carbon functional silane as the main ingredients, a siloxane bond is formed by the dehydration 
condensation of the silanol group generated by hydrolysis of the alkoxy group, and the structure of 
cross linkage is formed. Although the structure acquired is a structure similar to glass and has an 
advantage from which high hardness is generally obtained, the membrane formation which is 
inferior to adhesion and pliability by one side has the fault of needing a very high temperature. 
However, what improved the fault of these in recent years is proposed. 

[0029]Methods of giving smoothability to abrasion-proof **** include the method of letting it slide 
by giving unevenness to the surface of abrasion-proof **** and making contact with a metallic mold 
into a point from a field, and the method of letting it slide with the easy lubricating agent which adds 
an easy lubricating agent and exists in the surface. 

[0030]There are a method of using the phase separation of resin as a method of giving surface 
unevenness, and the method of adding a filler. Phase separation means separating into two or more 
phases, when a solvent evaporates and two or more resin dissolved uniformly solidifies. For example, 
if this acrylic resin and five copies of polyester resin which is not good as for compatibility are once 
uniformly melted to 100 copies of ultraviolet curing type acrylic resins with the solvent which both 
resin dissolves and this solution is applied, dried and hardened after that, The resin layer which 
consists of two phases dotted with polyester resin can be formed into the matrix of an acrylic resin. 
Unevenness with a detailed film obtained by carrying out such is formed. 

[0031] As a filler used for concavo-convex formation, resin particles, such as inorganic particles, 
such as a silica particle, a titanium oxide particle, and zinc oxide particles, an acrylic resin, 
polystyrene resin, polyethylene resin, polycarbonate, are used. In this invention, it is preferred that 
particle diameter is used in small quantities small so that transparency may not be spoiled. The 



9 



smaller one of the refractive index difference of an abrasion-proof nature easy-sliding layer and this 
filler is preferred. Silicon is raised as an easy lubricating agent. Silicon has an effect of yuzu citron 
skin prevention and the pollution control of a painted surface in addition to the effect as an easy 
lubricating agent. 

[003 2] Although the material in particular of an abrasion-proof nature easy-sliding layer is not 
limited in this invention, if abrasion-proof nature, smoothability, and transparency are taken into 
consideration, For example, the resin which consists of either and such combination of 
organopolysiloxane, an acrylic resin, urethane resin, an epoxy resin, and polyester resin is used 
preferably. The hard court agent (case hardening paint) which was excellent in transparency and 
abrasion-proof nature also in this resin is used preferably. A more desirable ultraviolet curing type 
hard court agent with short cure time is used. 

[0033]As for the optical property of an abrasion-proof nature easy-sliding layer, it is preferred that 
light transmission with a wavelength of 550 nm is not less than 80%. More preferably, light 
transmission is not less than 80% to the light of the range of 500-600-nm wavelength, and light 
transmission is not less than 80% to the light of the range of 400-800-nm wavelength still more 
preferably. If light transmission is lower than 80%, a possibility that decline in the reflectance 
produced by using an abrasion-proof nature easy-sliding layer will exceed 2% is high, and since the 
reflectance of a reflector falls by this, it is not desirable on the performance as a reflector. The 
decline in the reflectance produced by using an abrasion-proof nature easy-sliding layer is 2% or less 
preferably. If decline in reflectance is too large, it is not desirable on performance as a reflector. 
[0034]As a formation method of an abrasion-proof nature easy-sliding layer, the roll coat method 
which can be applied continuously is preferably used for a rolled form transparent high polymer film. 
As the coat method, although the bar coat method, the MEIYA bar coat method, the reverse coat 
method, the gravure coating method, the microphone log RABIYA coat method, the die coat method, 
the lip coat method, etc. are raised, These are selected in consideration of the kind of coating liquid 
to be used, viscosity, coverage, spreading speed, the surface state acquired, etc. 
[0035]As thickness of an abrasion-proof nature easy-sliding layer, 0.1 micrometer - 30 micrometers 
are preferred, is 0.5 micrometer - 20 micrometers more preferably, and is 1 micrometer - 10 
micrometers still more preferably. If too thick, it becomes cost increase from a point of a material 
cost, and is not desirable. Sufficient effect is not acquired, unless it is too thin and a continuation 
film is formed. 

[0036]The pencil hardness of an abrasion-proof nature easy-sliding layer is more than H preferably, 
and is more than 2H more preferably. If pencil hardness is too small, it is inferior to abrasion-proof 
nature, a crack goes into the reflector surface in the case of punching, perforation, and bending work, 
and it is not desirable an exterior and on reflection performance. 

[003 7] As for an abrasion-proof nature easy-sliding layer, passing by a steel wool test is preferred. 
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When too much many abrasions which enter by a steel wool test are inferior to abrasion-proof nature, 
a crack goes into the reflector surface after punching, perforation, and bending work, and it is not 
desirable an exterior and on reflection performance. 

[0038]The coefficient of static friction of an abrasion-proof nature easy-sliding layer surface is 1.0 
or less more preferably 1.4 or less. If the coefficient of static friction of an abrasion-proof nature 
easy-sliding layer surface is too large, in the case of punching, perforation, and bending work, the 
aversion to a metallic mold of a reflector will be bad, and, therefore, workability will be spoiled. If 
the coefficient of static friction of an abrasion-proof nature easy-sliding layer surface is too large 
when forming an abrasion-proof nature easy-sliding layer continuously on a rolled form transparent 
high polymer film, rolling up will become difficult and a wrinkle will occur. 

[0039]In the transparent high polymer film in this invention, polyethylene (PE), polypropylene (PP), 
Polystyrene (PS), polyethylene terephthalate (PET), polyether sulphone (PES), Although a polyether 
ether ketone (PEEK), polycarbonate (PC), polyimide (PI), cellulose triacetate system resin, 
polyarylate system resin, polysulfone system resin, fluororesin, etc. can be used, It is not necessarily 
limited to these, and it can be used, if it is transparent and glass transition temperature is high to 
some extent. 

[0040]Although there is no restrictive value in the thickness of a transparent high polymer film, it is 
usually about 10-400 micrometers, is about 10-200 micrometers preferably, and is about 25-100 
micrometers still more preferably. As for the optical property of the transparent high polymer film to 
be used, it is preferred that light transmission with a wavelength of 550 nm is not less than 80%. 
More preferably, light transmission is not less than 80% to the light of the range of 500-600-nm 
wavelength, and light transmission is not less than 80% to the light of the range of 400-800-nm 
wavelength still more preferably. If light transmission is lower than 80%, reflectance when it is 
considered as a reflector falls, and it is not desirable on the performance as a reflector. This 
invention persons have already indicated that it is preferred to have the characteristic that a 
transparent high polymer film absorbs ultraviolet rays in order to raise silver lightfastness 
(JP,5-162227A, US-5276600). 

[0041]The method of forming a silver film layer has wet process and a dry method. Wet process is a 
general term for plating, and is the method of depositing silver from a solution and forming a film. If 
an example is given, the silver mirror reaction etc. which deposit silver from silver nitrate ammonia 
liquor occur. On the other hand, a dry method is a general term for vacuum film formation method, 
and a resistance heating type vacuum deposition method, an electron-beam-heating type vacuum 
deposition method, the ion plating method, an ion beam assistant vacuum deposition method, a 
sputtering technique, etc. illustrate [ then ] concretely. The vacuum film formation method in which 
the RORUTSU roll method which forms membranes continuously is possible is especially 
preferably used for this invention. 
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[0042]Melting of the silver raw material is carried out by an electron beam, resistance heating, 
induction heating, etc., steam pressure is raised, and a base material surface is made to vapor-deposit 
below by O.lmTorr (about 0.01 Pa) preferably in a vacuum deposition method. 
[0043]By the ion plating method, more than O.lmTorr (about 0.01 Pa) introduces gas, such as argon, 
into a vacuum, and high frequency or the glow discharge of a direct current is caused, and also it 
vapor-deposits by applying bias to a substrate. Since a vacuum evaporation atom is ionized in glow 
discharge by this and also it is accelerated with the potential of bias, the adhesion power of a 
deposition substance and a substrate increases. 

[0044]The DC magnetron sputtering method, the RF magnetron sputtering method, the ion beam 
weld slag method, an ECR sputtering technique, a conventional RF sputtering technique, a 
conventional DC sputtering technique, etc. can be used for a sputtering technique. In a sputtering 
technique, although the raw material should just use a tabular silver target and helium, neon, argon, 
krypton, a xenon, etc. can be used for sputtering gas, argon is used preferably. Although not less than 
99% of the purity of gas is desirable, it is not less than 99.5% more preferably. 
[0045] As for the thickness of a silver film layer, 70 nm - 300 nm are preferred, and it is 100 nm - 
200 nm more preferably. If not much thin, the light penetrated since silver thickness is not enough 
will exist, and reflectance will fall. On the other hand, even if it makes it thick more than needed, 
reflectance does not rise only by becoming cost increase. 

[0046]Metal impurities, such as gold of the grade which does not do damage to performance, 
platinum, palladium, copper, nickel, iron, cobalt, tungsten, molybdenum, tantalum, chromium, yne 
JUUMU, manganese, titanium, and aluminum, may be contained in a silver film layer. Not less than 
99% of the purity of the silver larer used from a viewpoint of reflectance is desirable, and is not less 
than 99.99% further more preferably not less than 99.9% more preferably. On the other hand, a 
person skilled in the art is just going to get to know that it is preferred that other metal is added by 
the minute amount from a corrosion-resistant viewpoint, and it is preferred that gold, platinum, 
palladium, copper, and cadmium are especially added by the minute amount also among the 
above-mentioned metal. 

[0047]Although measurement of thickness has a sensing pin roughness gauge, a repetition reflective 
interferometer, microbalance, a crystal oscillator method, etc. in this invention, since it is measurable 
in thickness during membrane formation, by the crystal oscillator method, it is suitable for obtaining 
desired thickness. After defining the conditions of membrane formation beforehand, forming 
membranes on the sample substrate and investigating the relation between membrane formation time 
and thickness, there is also the method of controlling a film by membrane formation time. 
[0048]The surface treatment by the plasma which contains metal in polyester film is performed, and 
this invention persons have already indicated that it is preferred when forming silver continuously 
raises the light-and-heat-proof nature of a reflector (JP,09-150482,A). 
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[0049] After forming a silver film layer, further The protection [ of a silver film layer ], and 
improvement sake in the slide nature of a film, It is effective to laminate 10 nm - 30 nm of alloy 
layers, such as single metal, such as chromium, nickel, titanium, aluminum, molybdenum, and 
tungsten, an alloy or Inconel, Incoloy, Monel, Hastelloy, stainless steel, and JIERARUMIN. 
Probably, performing corona discharge treatment, glow discharge processing, surface chemistry 
processing, a surface roughening process, etc. on the polyester film surface is a conventional means 
which a person skilled in the art uses as a means which raises the adhesion of a silver film layer and 
a high polymer film. 

[0050]As adhesives (a binder is also included) used for the adhesives layer of this invention, 
although polyester system adhesives, acrylic adhesives, urethane system adhesives, silicon system 
adhesives, epoxy adhesive, melamine system adhesives, etc. are raised, It is not necessarily limited 
to these and practical adhesive strength should just come out. as adhesive strength — the measured 
value of 180-degree peel strength — 100 g/cm ~ with — it comes out enough, and it is, and is 500 
g/cm preferably and they are 1000 g/cm more preferably. When adhesion strength was too small and 
it bends in curvature radius of about 1-5 mm as a reflector, since the polyester film side causes the 
situations, such as coming floating from a metal plate or a highpolymer sheet, it is not so desirable. 
[0051] As thickness of an adhesives layer, 0.5 micrometer - 50 micrometers are preferred, is 1 
micrometer - 20 micrometers more preferably, and is 2 micrometers - 10 micrometers still more 
preferably. If too thick, it becomes cost increase from a point of a material cost, and is not desirable. 
If too thin, sufficient adhesive strength will not be obtained. 

[0052]As a coating method of adhesives, although the bar coat method, the MEIYA bar coat method, 
the reverse coat method, the gravure coating method, the die coat method, etc. are raised, these are 
selected in consideration of the kind of adhesives to be used, viscosity, coverage, spreading speed, 
the surface state acquired, etc. 

[0053]A metal plate, a high polymer film, etc. are raised as a base material. As a metal plate used as 
a base material, although an aluminum board, an aluminum alloy sheet, a brass plate, a stainless 
plate, a steel plate, etc. are raised, it is not necessarily limited to these and is chosen by the use of a 
reflector. For example, since aluminum can miss effectively the heat which is excellent in a light 
weight and processability and where thermal conductivity is highly applied to it in the atmosphere, it 
can be used suitably for the reflector used for the back light of LCD, such as a notebook computer. 
Since a light weight and the mechanical strength are strong, an aluminum containing alloy can be 
used suitably for the reflector which serves as a structural member. The mechanical strength of 
stainless steel is large, and since it excels in corrosion resistance, the reflector used outdoors is begun 
and it is used suitably for a use to be sheet-metal-ized [ of material ]. In addition to a mechanical 
strength being large, since soldering is easy, brass (brass), i.e., a copper zinc alloy, is used suitably 
for the reflector which needs a ground. Since the steel plate is cheap, it is used suitably for the 
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reflector for fluorescent lamps etc. which are the uses which give priority to cost. 
[0054]From a viewpoint of cost reduction and the ease of bending, the thinner one of the thickness 
of the metal plate as a base material is preferred, and its thicker one is good from a viewpoint of the 
easy sheath-like holdout of the handling at the time of laminating with a silver film layer etc. The 
desirable thickness of a metal plate is 0.05 mm - 5 mm, is 0.05 mm - 1 mm still more preferably, and 
is 0.1 mm - 0.8 mm still more preferably. 

[0055]As a high polymer film used for a base material, Biaxial-stretching polypropylene, 
polyethylene terephthalate (PET), Polyethylenenaphthalate (PEN), polybutylene terephthalate (PBT), 
A homopolymer or copolymers, such as an acrylic resin, a methacryl resin, polyether sulphone 
(PES), a polyether ether ketone (PEEK), polyarylate, polyether imide, and polyimide, are raised. It is 
a polyethylene terephthalate film especially preferably. When this high polymer film is the 
outermost layer, the thing of exterior white is liked. From cost reduction and the ease of bending, the 
thinner one of the thickness of this high polymer film is preferred, and the thicker one of thickness is 
good from the handling (handling) nature at the time of laminating with a silver film layer etc., and 
shape retentivity. 5 micrometers - 500 micrometers, still more preferably, the thickness of a desirable 
film is 10 micrometers - 200 micrometers, and 15 micrometers - 100 micrometers are preferred, and 
it is used. 

[0056]It is preferred to apply the resin which includes white pigments, such as a titania and 
magnesia, as a light shield layer to the high polymer film used as a base material. It is preferred to 
give a metal evaporated film (metal layer). These have a duty which prevents the light of a lamp 
from leaking with the defects (pinhole etc.) which exist in a silver film layer. 

[0057]The reflecting member which uses a light source carrying out method installation of a wrap 
can be manufactured by piercing, processing and carrying out a perforating process to a desired mold, 
and carrying out bending work to it continuously, for example from a planate plate. 
[0058]Punching processing is a processing method which attaches one pair of cutting edge type die 
tools to a shearing machine and a press, and divides a plate linear shape or in the shape of a curve 
according to shearing load. In punching processing, when the edge of a blade eats into a plate, the 
free face carries out presentation modification, and serves as whom, The tool side the board side and 
a smooth textile-printing section is built, and also in order to carry out strain hardening of the 
material near the edge of a blade, it is divided by a tensile-stress ingredient, and it grows up, and a 
crack of the double-edged sword point meets and is cut. [ intrusion ] When using a metal plate for a 
support plate in this invention, in order to prevent peeling from taking place in an adhesives layer, it 
is desirable for the edge of a blade to enter from the abrasion-proof nature easy-sliding layer side. 
Although the crevices between double-edged (clearance) are 5 to 10% of plates about, it is desirable 
to make it small as much as possible, and to extend a shear side. 

[0059]Although cutting which used the drill performs a perforating process, it can also perforate 
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simultaneously by a shearing work in the case of the above-mentioned punching processing. It is 
more desirable for shear to perform perforation simultaneously with punching from on a process. 
[0060]Bending work is a processing method which bends a plate along a straight line edge. For 
example, V type bending and U form bending's using press using tangent bender again folding 
bending is used. As a reflecting member used installing so that the abrasion-proof **** side may be 
inside, bending may be carried out using the above-mentioned processing method and a light source 
may be covered, the reflector, the reflector of a fluorescent lamp, and the reflector of a stroboscope 
which are used for a lamp reflector, a printer, FAX, etc. of a back light of a liquid crystal display, for 
example are mentioned. 

[0061]the lamp reflector of the back light of a liquid crystal display is shown in drawing 3 — as — a 
lamp (cold cathode tube) - a wrap — it installs like, and is used and, as for the section, U shape or 
the shape of KO is used in many cases. For example, 6.5 mm and the side are 3.2 mm, and the upper 
surface is [ the bottom ] 4 mm when the diameter of a lamp is 2 mm, and an example of the shape of 
the character of KO is given. Although the length of a lamp reflector is based on the lamp to be used, 
the length of the lamp reflector of the back light used for the liquid crystal display whose screen size 
is 12.1 inches, for example is about 263 mm. 

[0062]The typical valuation method of the composition of the silver reflector which is an invention 
of this application, and a presentation is explained below. The thickness of an abrasion-proof nature 
easy-sliding layer, a transparent high polymer film, a silver film layer, an adhesives layer, and each 
part of a base material can be measured directly by observing the section with a transmission 
electron microscope (TEM) or a scanning electron microscope (SEM). The materials analysis of an 
abrasion-proof nature easy-sliding layer, a transparent high polymer film, a silver film layer, an 
adhesives layer, and each part of a base material is made by performing infrared spectroscopy (IR) 
and an electron probe microanalyser (EPMA) about each class of a section sample. An internal 
materials analysis can be conducted by tearing off by an interface, or dissolving an unnecessary 
portion with a solvent and exposing a required portion. The materials analysis of a silver film layer 
and a base material is made with a fluorescence-X-rays spectrum (XRF). In an electron probe 
microanalyser (EPMA), ultimate analysis of a portion more detailed than a fluorescence-X-rays 
spectrum can be conducted. If the transparent high polymer film in which the silver film layer was 
formed is lengthened and removed from an adhesives layer and a silver film layer is exposed, a 
component analysis and a depth profile can also be taken with Auger electron spectroscopy (AES), 
and thickness can also be known. Unless reflectance in particular is specified in this invention, the 
value to light with a wavelength of 550 nm shall be said. 
[0063] 

[Example]An example and a comparative example are shown below. The matter common to an 
example and a comparative example is shown below. 
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A formation method of a silver film: The DC magnetron sputtering method was used. Vacuum 
suction was carried out to 2.6 or less mPa, the PET film was introduced in the vacuum chamber, 0.18 
Pa of argon was continuously introduced as sputtering gas, DC discharge was caused, and sputtering 
of the silver was carried out. 

[0064]A formation method of a hard-court layer: The bar coat method was used. Heat cure or 
ultraviolet curing was performed after spreading by May Ya Bar. 

A formation method of an adhesives layer: The bar coat method was used. Spreading afterbaking 
desiccation was carried out by May Ya Bar (#6-12). It was made to harden by heating or UV 
irradiation as occasion demands. 

Heat lamination: The roll laminating machine was used. It laminated by heating a laminate roller at 
140 **. It carried out the speed for 0.5-3-m/. 

[0065] [Example 1] About 120 nm of silver was formed by the DC magnetron sputtering method on 
the PET film of 25 micrometers of thickness. It applied and the urethane acrylate system hard court 
agent which is from tolylene diisocyanate and 2-hydroxyethyl acrylate on the PET film side side of 
the film which consists of this PET film and a silver film layer was formed so that it might become 3 
micrometers of thickness. Under the present circumstances, by blending polyester resin without this 
hard court agent and compatibility before five-copy spreading to hard court agent 100 copy, 
polyester resin carries out phase separation to this hard court agent in the morphosis, and detailed 
unevenness of nanometer order was formed. Then, it applied and the adhesives of the polyester 
system were formed in the silver film layer side of the film which consists of this urethane acrylate 
system hard court agent, a PET film, and a silver film layer so that it might become 6 micrometers of 
thickness. A 0.3-mm-thick aluminum board is pasted up on the adhesive coated surface of the film 
which continues and consists of this urethane acrylate system hard court agent, a PET film, a silver 
film layer, and an adhesives layer by the heat laminating method, The reflector which consists of a 
urethane acrylic hard court agent, a PET film, a silver film layer, an adhesives layer, and an 
aluminum board was formed. 

[0066] [Example 2] About 120 nm of silver was formed by the DC magnetron sputtering method on 
the PET film of 25 micrometers of thickness. It applied and the epoxy acrylate system hard court 
agent which is from diacrylate of bisphenol A diglycidyl ether on the PET film side side of the film 
which consists of this PET film and a silver film layer was formed so that it might become 5 
micrometers of thickness. Under the present circumstances, five copies of silicon was added to the 
this hard court agent 100 copy, and smoothability was given. Then, it applied and the adhesives of 
the polyester system were formed in the silver film layer side of the film which consists of this 
epoxy acrylate system hard court agent, a PET film, and a silver film layer so that it might become 6 
micrometers of thickness. A 0.2-mm-thick stainless plate is pasted up on the adhesive coated surface 
of the film which continues and consists of this epoxy acrylate system hard court agent, a PET film, 
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a silver film layer, and an adhesives layer by the heat laminating method, The reflector which 
consists of a urethane acrylic hard court agent, a PET film, a silver film layer, an adhesives layer, 
and a stainless plate was formed. 

[0067] [Example 3] About 120 nm of silver was formed by the DC magnetron sputtering method on 
the PET film of 25 micrometers of thickness. It applied and the organosilane system hard court agent 
was formed in the PET film side side of the film which consists of this PET film and a silver film 
layer so that it might become 3 micrometers of thickness. Under the present circumstances, detailed 
surface unevenness was formed by this thing for which particle diameter adds ten copies of colloidal 
silica of nanometer order to hard court agent 100 copy. Then, it applied and acrylic adhesives were 
formed in the silver film layer side of the film which consists of this organosilane system hard court 
agent, a PET film, and a silver film layer so that it might become 8 micrometers of thickness. A 
0.3-mm-thick brass plate is pasted up on the adhesive coated surface of the film which continues and 
consists of this organosilane system hard court agent, a PET film, a silver film layer, and an 
adhesives layer by the heat laminating method, The reflector which consists of an organosilane 
system hard court agent, a PET film, a silver film layer, an adhesives layer, and a stainless plate was 
formed. 

[0068][Comparative example 1] When it applies and the urethane acrylate system hard court agent 
which consists of tolylene diisocyanate and 2-hydroxyethyl acrylate as a urethane acrylic hard court 
agent is formed in Example 1 so that it may become 3 micrometers of thickness, It did not perform 
blending resin without this hard court agent and compatibility, but it used it as it is. It carried out like 
Example 1 except the above. 

[0069] [Comparative example 2] When applying and forming the epoxy acrylate system hard court 
agent which consists of diacrylate of bisphenol A diglycidyl ether in Example 2 so that it may 
become 5 micrometers of thickness, silicon was not added to this hard court agent, but it was used 
for it as it is. It carried out like Example 2 except the above. 

[0070] [Comparative example 3] When applying and forming and carrying out the epoxy acrylate 
system hard court agent which consists of diacrylate of bisphenol A diglycidyl ether in Example 2 so 
that it may become 5 micrometers of thickness, to the this hard court agent 100 copy, ten copies of 
silica particles whose particle diameter is hundreds of nm - several micrometers were added, and 
smoothability was given. Under the present circumstances, it became cloudy slightly from that the 
refractive indicees of this hard court agent and this silica particle probably differ greatly, and the 
particle diameter of a silica particle being large. It carried out like Example 2 except the above. 
[0071] [Comparative example 4] About 120 nm of silver was formed by the DC magnetron 
sputtering method on the PET film of 25 micrometers of thickness. Then, it applied and the 
adhesives of the polyester system were formed in the silver film layer side of the film which consists 
of this PET film and a silver film layer so that it might become 6 micrometers of thickness. The 
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0. 2.mm-thick stainless plate was pasted up on the adhesive coated surface of the film which 
continues and consists of this PET film, a silver film layer, and an adhesives layer by the heat 
laminating method, and the reflector which consists of a PET film, a silver film layer, an adhesives 
layer, and a stainless plate was formed in it. 

[0072]About the reflector shown in the example and the comparative example, reflectance 
measurement and a pencil hardness test, steel wool examination, coefficient-of-static-friction 
measurement, and evaluation of workability were performed. The test method and a result are shown 
below. 

1. Reflectance measurement : it carried out to the Hitachi recording spectrophotometer (form 
U-3400) by installing the integrating sphere of 150 phi. A measured wavelength is 550 nm. The 
sample whose size is 50x50 mm was prepared, from the abrasion-proof nature easy-sliding layer, 
light was entered and reflectance was measured. The decline in the reflectance by the abrasion-proof 
nature easy-sliding stratification subtracted and asked for the reflectance of the comparative example 
4 from the reflectance for which it asked by the above. The comparative example 4 is the sample 
which did not provide an abrasion-proof nature easy-sliding layer here. 

2. Pencil hardness test : it carried out according to JIS K5400. The sample whose size is 150x70 mm 
was prepared, and on the level stand, the abrasion-proof nature easy-sliding layer was turned upward, 
and it fixed, and had a pencil at the angle of about 45 degrees, and pushing against an abrasion-proof 
nature easy-sliding layer as strongly as possible to such an extent that a core did not break, with a 
speed uniform ahead of an examiner, it extruded about 1 cm and scratched. The extrusion rate was 
made into about 1 cm/s. Whenever it scratched once, the tip of the core of a pencil was newly 
ground and the examination was repeated 5 times respectively with the pencil of the same 
concentration sign. When an abrasion was not found in an abrasion-proof nature easy-sliding layer 
twice or more by five examinations, it exchanged to the pencil of the above-mentioned concentration 
sign, and examined similarly, and the abrasion of the abrasion-proof nature easy-sliding layer found 
the pencil which will be 2 times or more, and made the concentration sign under a single step pencil 
hardness from the concentration sign of the pencil. Under the present circumstances, the abrasion 
said a crack which eats into the surface of an abrasion-proof nature easy-sliding layer slightly, and 
the crater of the abrasion-proof nature easy-sliding layer by a pressure was not made into the object. 
The crack which can be observed and distinguished from the angle of 45 degrees by viewing to the 
field of a specimen was made into the abrasion right-angled to the scratched direction. 

[0073]3. Steel wool examination : yarn count #000 was used for steel wool. The sample whose size 
is 150x70 mm was prepared, and on the level stand, the abrasion-proof nature easy-sliding layer was 
turned upward, and it fixed, and had steel wool by hand, and pushing against an abrasion-proof 
nature easy-sliding layer lightly, with a speed uniform ahead of an examiner, it extruded about 10 cm 
and scratched. Load was about 25 g/cm2 and the extrusion rate was made into about 5 cm/s. The 
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examination was considered as success, when an abrasion was not found twice in an abrasion-proof 
nature easy-sliding layer in repeated any. Under the present circumstances, the abrasion said a crack 
which eats into the surface of an abrasion-proof nature easy-sliding layer slightly, and the crater of 
the abrasion-proof nature easy-sliding layer by a pressure was not made into the object. The crack 
which can be observed and distinguished from the angle of 45 degrees by viewing to the field of a 
specimen was made into the abrasion right-angled to the scratched direction. 

4. Coefficient-of-static-friction measurement : it carried out according to the tilting method of JIS 
P8147. The metal block it weighs [ whose ] 600g was used for weight. The specimen for weights 
was used as weight, the abrasion-proof nature easy-sliding layer was carried out outside, respectively, 
and the specimen for main parts was stuck to the main part ramp. The weight which attached the 
specimen on the specimen for main parts was placed, the angle of gradient of the ramp was raised 
with constant speed, and the angle of inclination when weight began to be slippery was read. The 
speed which leans a ramp was 3 degrees/s or less. These were repeated 5 times. The average value 
was used by making the tangent (Tantheta) of a start start angle into a coefficient of static friction. 
What is not slippery even if an angle exceeds 70 degrees was taken as 1.7 or more coefficients of 
static friction. 

5. Workability : the workability in the case of punching and bending work was judged for the right 
and wrong of the aversion to material from a metallic mold. It stuck to the metallic mold and the 
defect and the aversion to material made the good thing good for what has the comparatively bad 
aversion to material. 

[0074] 
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[0075] 

[Effect of the Invention] In the reflector which consists of a transparent high polymer film / silver 
film layer / an adhesives layer / a base material, the protective film by the side of the transparent 
high polymer film which was required until now on the occasion of reflector processing has been 
omitted by having provided the abrasion-proof nature easy-sliding layer in this transparent high 
polymer film side. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The tectonic profile of the easiest reflector of this invention 

[Drawing 2] The tectonic profile showing an example of the reflector of this invention 

[Drawing 3] The schematic diagram showing an example of the example of use of the 

reflector of this invention 

[Description of Notations] 

10 Abrasion-proof nature easy-sliding layer 

20 Transparent high polymer film 

30 Silver film layer 

40 Adhesives layer 

50 Base material 

60 Polyethylene terephthalate film 

70 Metal plate 

80 Light guide plate 

90 Reflecting member (lamp reflector) 

100 Lamp 



[Translation done.] 
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&£\,^ifc&}HZWt>Mcz£%*), $fcP ET7-f;l/ 
T' c ©**MKBirFfc*^TSe SSfe%j«I^Mtfc «fc § 

yettoaa*^ 1 o %aT-e** sri*tto»s (pe 10 

T) ©jtffi»ca*^t?&JSfllll*«Wi-r*ci:k:<kD, 

fc^S»*tt*i**§L.fc£iftt (»M¥5 - 1 6 2 2 
2 7, U S-5 2 7 6 6 0 0) «LTl^. 
[0 0 0 7] SBM5H L 7^;l'A/§ifr£&3£i«*<D 

c tic, ai®ymtt&i3^T&mmcmm&ic&&tz 

cfc*Hi^£Lfc. EfcgBfc*{l:«\ HJiST?B:#1&K:ti> 

tffbfr^tzo ^xmt^oMwt zQ-mmzfr 20 
mmm*ft\,\ m^xmmmmm\mmwm*Bm 

V^o (»09-1 5 0 4 8 2) o 
[0 0 0 8] iiiigfl^ SSSHL HMfL 

(lcd) mo'^yt^Jhx-it^yycD&nm 
<l mi<Dn®g.<tffmA,x^Zo 30 

[000 9] LCD^7^7^hf7>7U7l/i'^- 

mtf¥«©£iM**tf^Sit*nxu nrmtuT 

»3M>*2 5 /immg©&^7^WvS:ffl^T^£ 0 en 

71^ *-©/M!fl: • tax^«©tI&{bWl/u£c 4: 

A^^tfR^SnTV^o cWHA-y^^h^ 40 
-£-©*£&££ 4l£oT^5„ 
[0 0 10] 

[#g mtfifm L£ot+& mm *&m&w& l <t 3 1 

Ntt • ST0ftlfJl0I(D^{C^T-^ofc«a7-i';l/A^ 
[0 0 11] 50 



ftBfl 2 0 0 0 - 2 4 9 8 1 5 
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««7^;l/A**«-r«K:tt> l. fiWf*©IfS« 

tt©iRi±35A8«-ea6*iifc, 2. ft£Sttfc$»©&^» 

t>fttf&gT-&3<:4:, 3, KI«*#*©Klt**fiT 

nit, »»)ttfcffnfcifawttajti*fflv^*jifctj: 

4: £ Htfi Lfco 5 JB jifc cfc t) 4 S ft* £M 

ofct>©T*&£ 0 

[0012] -r%t>%. *fflmzTm<D£&K>X'&2>„ 
(1) 4:^ mmttyjfrh (b) , mas 

it! (C) , ga^iJS (D) , (E) tfBCDE 

jgEiSi#?7w;l/A (B) tRcBJffgte^Jl (A) * 

[0013] (2) mmm&sMt* (a) »sc 
at-rs (i) fcc«osw(*. 

(3) ijMUill (A) *»IB«KHW±l?** 
ci:^#mi:-r5 (1) TiS (2) ©^-fftfrfcEK© 

[0 0 14] (4) HMttJIttJI (A) 
7-;l/r7x h^D a pT'^SC4:^#ai:-r5 (l) JiM 
(3) ovvfftfrfcEWOEiti*. 

(5) iBJSIItt^mi (A) $M©f»lUgEj6$&tf 
1. 4fitT"?feSCfc*«Fat^-S (1) TiS (4) <o 

[0015] ( 6 ) HSOttSftHtf 4>& < 4: t 
e*^fc"&^6ftS«:fc*«Fa4:r* (5) tE*OK 

( 7 ) ®nm&mmtfi®i£ximm<Dmizz 2 oj-x 
±<D^ii^e>40, mfttezmcLx^zztzftrnt 

*5 (6) fcE«OS»ft. 

[0 0 16] (8) H«KlttS?t»3b^»fflI*^-e 
^SCi:^#®4:1-S (6) tE«©SW(*o 

( 9 ) »«HlteS»*tf *tt««ftS!©7 7 V 
f&ftttZMtiiX'&Z (6) TbM 

(8) <D^-fnfrfc:E8©5f*{*o 

[0 0 17] (10) SHJifittBrlg^a^ffii: L 

5 (1) TbS (9) ©t^-fn*^E«©SS*#oftlI» 

do (1) jiM o) tE«©gj*(**, mmm 
&%mm (a) «B*rt«tjf»)fttfiioiu 3tag««5 



(4) 

5 

d2) m&Wr&sm<D : ?y-7vy\'Zz-K®m 

•£ti*z.£1&m£1'* (11) £l2«<D£i*gWo 
CO 0 1 8] 

z a m i i±*mi(Dmi>i$m%R%fr<»Mmi8imm-c*& 
3o EiMmmfrz. mmm&mmi o, mm^-y 
y;i>a2ck ffimmm3o. mmmio. %.n#5o 

fU7^u-f7-<;^60^ W.te5Mft5 ofc&JS 10 

[0 0 19] Ml fc^Lfcfi»tt©«3i2rffifc LTtt, 
0Ufcf, 3§ajffi#?7^ 2 o ©£-®lc£g5i^Jl 3 0 
£Jfc€ U a W» ^7 -f ;V A 2 0 ©ffiglgji i: tiStt 
©BfciftfttfttSfflJi l 0*»ftU KfflWHUBicjS 

4 o u mmmm 4 0 t 50^ 
vs.z-htzism&mf sti*. sssijji 4 0 fcsa» 

ft 5 0 k<D55*-H4Sttl»aWWftfc«»TfT30*l< 
-IlWe**j{fc ttifiWlcfe, £Jlilgfc5 5*-h 
ig*#liLTfT3ci:tf-e!rs„ 09*tff»nlffltt©# 20 
y xXT^l^aSUfcE^fclSfca, 

[0020] m&*5m<DK%mi®mmM<D-Mz 

-) 9 01?fe§ o 30 

[0021] 5%mmt>tfzzr*moK%fctli, KM# 
KA«tT5ft*rc©«KK:KTtt{*©cfcTfc9. ±£ 
££?-«^igfIi|?©ft£>8 5%W±*, TCOJKHtRT 
«rf*©Cfc-?*»K MfcffSb<»4Rl«fi«O)ttO9 0 

m m%mm 1 0 atfaw»»?7 -r ;i/2> 2 0 *3iis 

U fiffKJl3 0ic2U &3§!Jf 3 0T'£WU 391 
if #^7 -4)11*2 0 &tfif Sff&Jlftff 1 0 ^^iS U 40 

[0022] xwmasifzm&m&^mmtit. n% 

[0 0 2 3] B»flHi*ifottSi:LTtiM-F3-h 
SflflUitf 5ft5. /\- K =1- hJWtc(4«*£S!7 2 'J 
7*- 2®7^y;l/£U*y, 7-y3R£ffiiBfiML « 

nmrnitmr * y ;i^©£j£nriii?^\- k 3- h »i t * 50 
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-75 7£^- H 3- h JWA^S. 
[0 0 2 4] *^fcfc^Ttt£jjWM>N-F3-hM 

[00 2 5] JtBMbSttflltLTtt, l#?*fc2ffl« 
_b©7 try u>()],**i/&Ut* * * »J n>T;l/jj-*$/g 

M&SJBif. xjK*S/7*yi/-h£«l& ^'Jxxf^ 
7 7 'J h 3fc»|g^©^fcti><6 7 i/VU-h &®mtf 

[0 0 2 6] 7^ U U- h3S«H!B©SJStt*«W!ll: LT 
fi 2 -x^;l/^5/;l/7^ U U— K S'^n'vfrS/jl/T' 

y^y 3-^77 yu-h^±Cfe, ^mftgl47^ 

'J ;l/^7 v-T*£^777-;l/2, 2 —77 2 'J U— h 

[0027] mm ots^rj^i) ^lt«, 
-r^x^i/x-x^iic&t-rs^yy^^ 

[0 0 2 8] *Ujtfy3/9>IR^— K3-h»IfcttT>P 

ftt-fZ=i-hmT~&K), 7;l/3^^S©iD*«-8?tc<fc 
ts^*«*LT5E««Ji*JB«-rsfe©-e*«. #e>n 

[0 0 2 9] B»«ttJiK:S?ttt*»fc**^rffii: L-T 
tt, »»«ttJi©*ffifcIHIfl*f!f#L, ^St©g««: 

[0 0 3 0] ^®(HICi*##-rS73jifc LTt±^fli©ffi 

^-t»i»*nfe2oa±©«fiig^ siitf 

T, R7^J;I/aflB4:ffl»1t©fi<av^yxX7 i ;l/« 

u ^©aKJSisia^^-Kjft-wk-rafc, 7^y 

;umfli©v h y ^xtDif £#y xxx;U«flIA^SL 



(5) 
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[0 0 3 1] HO»j«K:ffl^6tiS7-r7-i:LTti, 

»9JfcLT©ailW^tJ:SfeSBi03.XflllB6± J f»^*l»± 10 
[0 0 3 2] *^Cfcl/^T{±, BattttSftffQim 

fit. >>U*>«JI§» x**s/«Hig, *Uxxf;«o 

«fl3B©/\-K3-h«tfffl^&ft*. 20 
[0 0 3 3] »»«tta»JiO)t^«Pttti, &S5 5 0 
n mO%MBiiiW8 0 %W±"P**C 2:jW8F£ LV^ 0 
<fc9$?3:L<{;i, &M5 0 0-6 0 0 nm£>85ffl<DftlC 
»LT3t«ajiW 8 0 %W±Tf* 0 , ®C#$ L < a 
400-800 nmOttfB©3tfc»UT3tlSGiiaa|» 
^80 %W±"P*«o )tlR2ja*A' 8 0 %<fc t) *><gl/> 

erf if 2 %*a* s niffiitjwft < , ctiicx*) mm<o 

[0 0 3 4] HiimJMtJl0)$&£&fc n- 

[0 0 3 5] B«HlttSJ»JBO»*fcLTti, 0. 1 |i 
m~3 0/imtf!ifJL<, iO§f$L<f±0. 5/xm- 
2 0 jimT'&O, M^»$L<(i 1 (im~l 0(imT'$ 

[0 0 3 6] H£fftt£ftJI<Dtt¥g£ti* »S L< (t 
HJ^±T'&D, «fc5»$L<tt2HW±-P*So «»W 

raw- • «t t) sw UQX(Di&fcfcm#m.Mic*xtf\ k> nm so 
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[0 0 3 7] BJ6flHtS»Httx^-;l/^-;I/rX HT* 
^tt-r50*^$U\ 7,^-;l/7-;l/x7,hT*A£& 

[0 0 3 8] HflmB}tJKKSO»±mmKH:. » 
SUttl. 4WTx i»)»SL<ttl. OttTf* 

i^h, ITSffit? • ftBflW • fif fJifttflinXOIS. S»(*<0 

« <m%m mzu-iwvmmmftTy * ;i/ A±ta« 
•rso 

[0 0 3 9] #«Wfcfctt5aWffi#?7*;I/AlCtt, 
3l?Uxfi/y (PE) , 3j?U7aifU> (PP) , stfy 
(PS) , #yx^u>xU7*i— h (PE 
T) , ^ijx-f;vx;v*y (pes) , *»ji-f* 
x-x;uyh> (PEEK) , *U*— #*-h (P 
C) , #U-f5K (PI), H»»-fe;I/a-x3&»||& 
#D7U U-h£8fBI, #UZ;l/*>3R«MII, 7-vilS 

[0 0 4 0] j8W«»?7Y;l/A©Jit»fc:ttlS^«ftffi 
t±&V>tf, il^lil 0-4 OO/imSgT'&t), »$L 
Oil O~2OO/imgST*S0, MtC«FSL/<»2 5 
~ 1 0 0/imggt*S5 o Mffl-rS^iS^?7^;l/A 
©3fc*<ftttt, iS15 50n mO)t«aiia*tf 8 0 %&L 
±?*5Cfcjtjijf$LK <fcOff$L<{±, $15 0 0 
-6 0 0 nmOlEilOJttWLTJtaiaja^a 0 %Jii 
±T*&9, M(iliff$L<{i:SS4 0 0 — 8 0 0 nmOS! 
H<0)ttWLT)t^ja$^8 0%W±T*^So 3lfiK3 

ffiTU Stti*iiLT©14Hl±^$L<^V^o Sg 
©»3tttt*iRi±iar-&*fc*t3iWflf^7-f;i/A*^ 

«B#5tfBCfcBB^LT^S (WM¥5- 1 6 2 2 2 7, 
U S-5 2 7 6 6 0 0) . 

[0041] wmmm<oB&mt, ma&is&tf&&& 
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So 

[0042] n^»ffi-cii«0Hi*ra**?e-i^ 

ttH:L<liO. lmTorr ($30. OlPa) ttTT 

[0043] -txyyu-y-j y*r&2)&$&&xz7h 

dym<Dj3X*0. lmTorr GKlO. ' 0 1 P a) £( 
HAL, KH«[feL<ttEaE©^n-tt«*ficu 

[0 0 4 4] X^^Sfcti, DCT^hayx^y 
RFv^hay^y^ ^ytf-AT.^ 

So X^'^atfev^Ttt, gtmtt«©«tt©*-y 
*y, Tfrdy. tvfby, *-t/yll£{£fflU#s 

-tT'fcSo 

[0 0 4 5] mmmS'Dm^ii.. 7 0 nm~3 0 0 nm 
*WSL<, «fct)if*L<«l 0 0 nm~2 0 0 nmV 

&s D *so»vfc«oit)P^+»T?*v>fc«>fcaia , r 
[0046] mmmmicii, &micm*R&z%:^nm 

K *y77>7-y, t'J7fX #y*;k £nA. -f 30 

ttfiti 9 9 %£t±tf L < , «fc0»$L<tt9 9. 9 
%£Uu M£cfcO$?£L<f;£9 9. 9 9%&±-?&So 

[0 0 4 7] *£i8fc:*^TI!JP©iB£H\ fefettfS* 

[0 0 4 8] #ijixf;l/7YMt, £jS£#if:/7 

It, *ftW%<bttmcffl7nLT\,^ mffl¥-09- \ 5 
0 4 8 2) o 50 
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[0049] mm*&&Lit& zztcmm&mo 

;K f-*>, 7;]/5-*A, €U7fx *y97sry 
m<D)¥.&m$>L<it£& £.mtjya*)^ yyuu 

©£■£1 £ 1 0 n m~ 3 0 n m^Jf 1" S C t tt^j&Tfe 
So d?'Ji7f;l/7-i'^gI(:, aa-J-ftttjas, y 

it, tmi&mt-&ft?7>{)vi><Dmm&zfa±-$*£%¥ 

[0050] xmrnmrnmicmi^nzmmi ck 

mmmm. *>u*y&mmi, ^^^im x 
**s/K»»ft, ^75 >^»staa^tf ifeif & n*««, 
^Lt.j:ti6fciB£snstottTi4a<, nm±<Dm 

»!SfitfT?St,©-ca&Wf&v\ g*^Si:LTl±l 8 
0«fcT-;l«JfiO«Sffl*< 1 0 0 g/c m£ftfcf+#T 
£0> »$L<li500 g/cmt-St), J:»)#$L< 
«1 OOOg/cmT'&So &$.*)lC®m&m&'blE^ 

L<fcW 

[0 0 5 1] mmm<Dm&tLTlt, 0. 5/im~5 
0/imtf$?$L< % <fcO$?3:L<l± 1 /im~2 0/imT' 
£0. MK#$L<I4 2 (im-1 0 fimT&So 

[0 0 5 2] g»»|©»fc&£i:LTtt. 

[0 0 5 3] ^ftfcLTtt^JlS, S»?7>r';I/A^ 

ftfi^±tf&tis*<, ^-rbfecnstifijt^nste 

tiffiUcmmvzzo xryuxamsttm&ffjzi* 
^&ti«. Kft (Hft) . ?%.ttrnm&&mwm 



11 

E«WfcJ8FJitfflv>6ti*. 
[0 0 5 4] 5Mfo£LT<0&W&<DWM±. 37sh{6 
MRXfMf **S0K£fr Stttt^tfif* L < , m 
UtAft if 7 3*- hf 3BS©3lft^©£JlS 

&li0. 0 5mm~5mmT&tK ^?>tu^$L<li 
0. 0 5mra~lramtJ^ <fc D £ $ L< It 
0. 1 mm~0. 8mmT^5o 
[0 0 5 5] iftflfcEl^&ftSfctf^-frt/AfcLT 
tt, i«S##'J^oeuy, #Ux^i^xU7*U 10 
-h (PET) % ^iJxfU>f7^b-h (PE 
N) , ^'JW>fl/7?U-h (PBT) , 75V 
Mtm % *?79Vfl/mm* *'Jx-rM;l/*> (P 
ES) „ #iJl-f^X-f/Wrh> (PEEK) , # 
U7Ul/-h> #Ux-- r;W3h\ #U^5F4HO 

1£K#?7 ^ /l/Ajb<gttMT*fcSJ§£fc fcm«i±afe© 
fc<Dtf#Sti*. $/c^#?7^;l/A©JP&(±, 
M5«Rtf» fttfg£fr&tt*v^a<»3:L<, mK 20 

f;l/A©JPWi. 5)im~500(im, £Sfciif$L< 
{J 1 0 fim~2 0 0 (imt'feO, 1 5/im~l OO/im 

[0 0 5 6] $jffti:LTfflt^WI^7^;l/A{C 

(&m) *st-rci:^»su>. cnettis^fiitc 

Sfrf S^HS (e>*-;l/f) {^^^©fttfilti 30 
S c fc fcB&itr 5 ® @ tf£ So 

[0 0 5 7] ftM*H?<fc5^fiLTl$ffl-rS£*fBI5# 

it. mzi£¥wvt<Dmifr<bmm<Dmicti*>m*iiQX 

[0 0 5 8] fTSftfrftllfctt* #AJK«Rtf TVXfc . 

ffittffljaaaBi/rEnfcaOx &^&&i:«Kx#i{ii® 40 
icntmrnottnimfrffit? s rabm *) &t>m% 

fcioTlUtu W^©*Jn#j£BL£^LT!2]»r2ft 
So *f§Wcfc^T£8«£&JI«£ffl^SI8S£li8a 

HE©"*"** (^UT^yx) {±, ^±^^©5-1 
0%T'&S*\ ®7>Jv£< L-£A,»r®*l£tfS©#33: 

[0059] ftBUttimin K u ^ffl^fcSJMraxfc J: 50 
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DfTotf, ±ffiiT-5&tinioiSi»c^A,Winxk:«fc»3iPl 

[0 0 6 0] Jff»3l8ltfiPll4mMifcieoTStJ*[llHf 
SifDX^?£T'£S 0 WfctfTVXfcffl^fcVJgfltf* U 

iftftefflsns. ±Eiinxffi*fflv^TB»attJi{l!l*rt 
«Bfc* 0 fttf inx ck 3 icm Lrmt s 

K&fgWi: LTt±> W*fcf«il3*m©/^ * h 

tfanSo 

[0 0 6 1] ^Bl^gg<DA-y^7^h05>7°'J7 

*SKM3^6n«ci:tf£v\, #lx.t^>7©Hgtf 2 

6. 5 mm, (U®#3. 2 mm. Jg®#4 mmTr&So 
5>7U7U7*-©M£lifflV>S7y7fc:<fcStf. #J 
®B5-»M Xtf 12. 1 yfOiplgSglti^ 

6 3mmt'5§o 

[0 0 6 2] *^©^D a n T'feS®S^©«^ Rtf 

»«o^^«=a:fffiiiiSffi*wTfciiWf *o mass 

awK»?7-r;uA, mm* &m\m, 
w<D&u<Dmz\t. ^tmmttmssxf-wmk cte 
m) xa^ssiremflt (s em) T-s^-rscitT* 
mwre**. irmttJim. mmm^y 
mm, ^afji, $#{*©&»©*ra#*r 

«4» WffiH»©&»icoi'>T#tt#ft ( I R) Jf»X8v 
-r^P7^7^*1f (EPMA) ^fTOil^^.fcOT't 

nvwffiwmt. mftxmftyt (xrf) tj:t)T# 

So 2<Z>iC, Xffi.-7-<tB7i-7-(if (EPMA) T'ti 
«*X«»JtJ:?)maa5»©7C*»«r*«ffilSo $ 

m* 6 s i * hj Lmmmmzmtti * tirnif > 

?^)tS (AES) t<k»)fflfig^«TRCfgl$7n77f 

;b^i:Si:i:feT-tjP^^S]SJ:i;t>T'#So * 

^tfel>TS^«!tft^Lftl/>|5S0 5 5 0 nm© 
&S©)tt^LT©fii^l/^ fe©fc-rSo 
[0 0 6 3] 

mil©^fltSJ£: DCv^hnv^y^ffi^ 
fco PET7-f;l/A^2S«F , 3Ji:^AL, 2. 6mPa 

>*0. 18Pa«AU DCM^gCU 
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[0 0 6 4] : ^-3-hr£ 

^-(#6~i2) £T*fc«^!!MHftLfc. Mt&g 

— hD— 4 O^CfOfjp^LTv^^-h^frofCo 

0. 5~3m/#©3«gTfTofc. 10 
[0 0 6 5] (UttWl] HU?2 5/tmOPET7^;l/ 
A±t D C h n *StT«*l!l 1 20n 

m^LfCo M£MPET7Y;l'Ak8!si§igfr£&£ 

7 4 ;t/A© PET7^ ;i/ AMI h y 7 77 * 
-Y£2-\L Fn+7x^;l/7^y 7-hfr5>&£7 7 

»tt©ft^#y xxt-;M8IB*>v- F3 - km i o o« 

fCftLT5^»c777F-f £Ckl;:J:oT, 

- bait p e T74))/htwBmmhtt>t>i&z>74fri± 

fcSiSESMjU&SLfco M££c^Tgc7I^77* 
U F a- FJW k P E T 7 * ;1/A fcSSffill 

kfiStadJi*^4a7-f;bAO»3i»lffiK:jp*36i<o. 3 

V7f y F a- k P E T 7 ^ ;1/A kffiSiH 

[0066] mm®m mm2 5 /im©PET7^b 
A±£DCV^hn77^>y*j£tCT®£&l 2 On 
m^figL/io MtKPET7-f;l/i»i:«»l»i^&ft* 
7-<;l/A©P E T7Y^Affi{H{Clf77x/-/l/Av ? ?" 
y 77V1/x-t7V©7*7* 'J 7- hfre>&Sx#*77 

MfUBrtLfc. £©■«/>- Ka- MW l 0 0«fcit 

Rxs|«*77* 'J 7- FJR^- Fa- FSIk PET7-C 
;l/ A k SffHUI ^^57^ ;l/ A ©gfflf ItJRfilfc # 'J 40 
xX7-;l/3S©»»»J*S«P6 /zmk&3<i:3{;:^iiUg 
j£Lfc„ MfcBVTKxstf+Tr* U 7- h£^~ Fa 
-F»JkPET7Y;l/AfcffiS«J8k8iJffl»Jp&4S 

-Fa-FAflkPET7*/l/AklMBiJik»»*JJBk 

[0067] (£ffiffl3) HJP2 5 /im©P ET7-f^ 
A±fCDCV^hayx^-y^ffitCT^^l 2 On 
mJ&3tLfc 0 M£^PET7-f/!/AfcffijSHJlfr5£5 50 
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7 ■< ;bA© PET7-C ;UAMHc*;l/#/ 7v 7JR>\- 
F3-FJW*S|ff3 jimkfcSJ:3fc»&U&SLfc. 

- h ^-©3a^^;l/->UMl0 fiPSfeta-l- 3 C 

=7 y%i\- Fa- h^FU k p E T 7 w >U A k^iiilJl k 
6 * 5 7 w ^ A©«fKJMlK: 7 * 'J ;l/fc©Jg«W*il 

;l/#777 73&M-Fa-F8iJkPET74 , Jl/Ak«» 
flWBk»»»JH*^»S7Y;UA©S*a!lffilcjP*W 
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